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Effects of ECP (exocellular polymers) Changes to the Dewaterability and
Settlability of Wastewater Sludge Pretreated by Acid and Ultrasonic
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Abstract

The effects on dewaterability and settlability of wastewater siudge according to acid and ultrasonic pre-
treatment which was expected to change ECP (exocellular polymers) compounds in the sludge and bulk
solution was investigated. Though ECP which attached to the sludge could stimulate coagulation of sludge
particles by bridging effect, but ECP in the bulk solution deteriorated dewaterability and settlability of the
sludge on the contrary. That is as the pH of the solution was decreased to 3 gradually by acid treatment,
proportionally ECP in the bulk solution was attached to the sludge flocs and resulted in improvement of
dewaterability and settiability of the sludge. In case of ultrasonic pretreatment, with proportional to the
intensity and duration of ultrasonic application, ECP was detached and extracted from sludge flocs and
these phenomena deteriorated dewaterability and settlability. Aiso because of the increasement of minute
sludge particles according to ultrasonic, dewaterability became so much the worse.

Key words: dewaterbility, wastewater sludge, pretreatment, ECP

FHlol: 2y, skesriAl ®X2|, ECP

1. ME

seAzld Qo geAde FUEE, W42
g zelm EZY~ 9 g4 33E AA
oF 75-80%9 ¥5EL A AU TAIR 9o
o, 20009 A Q7 o 174% Eol BT

= EA, 2001). FR7E FAdn de B
#el FHAA o o} 2000d8E 20053717 F
320709] #rAEge] AHE dFoR 2R 9
4 A% 4 F 2707 &5 g3 Ee dargdA
7t 23" Heg g,

olgi§ FredAe AFAA FE douddy

*Corresponding author  Tel. +82-31-201-2497, Fax: +82-31-203-4580, E-mait. sihwang@khuackr (Hwang, S..}

733



Joumnal of the Korean Society of Water and Wastewater
Vol. 16, No. 6, pp. 733-740, 2002

g el B BE ECP A%

HYT7d & Ay Ko AT &34
o denge WEA BF, 23 29/, €84
Wy F R o ‘-’}«’v’]. AgF ¢4, He F
o BAAE 7R Qo =T, 1979 AFE A
718 el 98 20033 7E &R Hvjgel
2A5 0] 1 Ael ol o o) wel &7
¥ Aoz dqadd. HIFFI A 23 2
AR A8 F3E ALHFAN6) Tl 23
a B2%E FF Fvblol de FAclRE o
d gy gol Frlsta e €8 AHEAE A
$ AZsga & + Sld.

ey, HZ seedAe 274 2 AL F9
Wye] EYA AEHT FEALE 4PHI U2
4, 7129 ARug e ula) v]go] 328 @ol
2890E AAHA BAY Wi 2 A8 3
o] Be AU AGg T Yok EFEAe
e 272t 2 AYE ol ol AHEE 2
Bote V4 8T 24%F9 AUz, 5y A
e 2 AN JFEcn & & U o #
2 Ao A g4 A qF A7 7
71€ w3 3o,

&e|x) 29 ECP(exocellular polymers) @, &2 x|€]
g4 9%E nXEs A2 dARE, oY
Z79 deoledy n¥A EF. F79, AX
S E (cell debris) o2 FAHE &8A Z2 F
A 53, AX 3348 2 uga fU1E TE &0
g}, Fig. 12 £37 E39 74EE 4 29%
HE Jeld /jdxclty, ECPE &8 FA4AH
ol 7ty e Aoz deid ded, F8
T4 XAEo8E protein, carbohydrate(polysaccha-
ride), DNA, RNA, lipid %°|t}, Pavoni 5(1972)
& @42 deelols wjFste] ECPY w4

—_ﬁ

Fig. 1. The concept of ECP in the wastewater sludge floc.
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Fig. 2. The schematic diagram of CST apparatus.
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Fig. 3. CST and interfcial height variations according to the
concentration of ECP in the sludge filtrate.

Table 1, ECP compounds composed of protein and carbohy-
drate

Notation "T-ECP **Protein ***Carbohydrate
ECP-25 25 8 17
ECP-50 50 17 33
ECP-75 75 25 50
ECP-100 100 30 70

*Concentration of Total ECP (= P + C) [mg/]
**Concentration of Protein [P] [mg/]
***Concentration of Carbohydrate [C] [mg/]
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Fig. 4. Protein and carbohydrate variations of siudge according
to pH (SF: when sludge treated with acid, F: when only filtrate
treated with acid)
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Fig. 5. CST and interfacial height variations according to the pH
of sludge.
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Fig. 6. The variations of particle size distribution represented by
Dy, and V., according to the pH of sludge.
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Fig. 8. The variations of carbohydrate concentration in the fii-
trate according to sonification intensity and time.
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Fig. 9. The varations of protein and carbohydrate concentra-
tion in the filtrate according to sonification intensity and time.
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Fig. 10. The variations of particle size distribution according to
sonification intensity and time.
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Fig. 11. CST variations of sludge according to the sonification
intensity and time.
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